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BASIC-ABSTRACT: 

NOVELTY - A new silica porous membrane has a three-dimensional siloxane network 
structure which contains tetrahedrons whose at least one cross- linking oxygen atom 
is replaced by organic groups. The structure also has fine vacancies with an 
average diameter of up to 10 nm which are enclosed with the framework of the 
tetrahedrons. DETAILED DESCRIPTION - An independent claim- is also involved for a 
method of producing the silica porous membrane comprising thermally decomposing, in 
an inert gas atmosphere, a source silica membrane which has at least two kinds of 
organic groups bonded to Si atoms and has at least two thermal decomposition 
temperatures (Tl, T2 ; Tl is higher than T2) at a temperature between Tl and T2 , so 
that the organic groups having a thermal decomposition temperature of Tl are 
decomposed while the organic groups having a thermal decomposition temperature of 
T2 are not decomposed and that the fine vacancies are developed in the three- 
dimensional structure of siloxane. An independent claim is also involved for a 
coating solution forming the silica porous membrane, which is given by dissolving 
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in an organic solvent (Al) a compound of Si (OR) 3 or RlSiX3 Rl = methyl or phenyl 
group; R = 1-4C alkyl or phenyl group; X = halogen atom except F or (Bl) a compound 
of R2R3Si(OR)2 or R2R3SiX2 R2 , R3 = (fluoro) alkyl group having at least two carbon 
atoms ; hydrolyzing the organic solvent solution. 

USE - For interlayer insulating films for semiconductor devices, especially LSI's. 

ADVANTAGE - The silica porous membranes have a lower dielectric constant below 2.5. 
The semiconductor devices with insulating films of the -new silica porous membranes 
have a higher signal transferring or processing speed. 
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B, Al, Ge. Ti, Y, Zr, Nb, Ta*>£»iMtfiX?>l 8 

mm 3 ] mutmmv* *>vma xv/ztz&y 
x-frgzttsz t inmt-tm-m 1 s£ii2ie« 

[BHW4] Z&7C$fi@fl§jI+<OSii:0 moluIS* 
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■fSflMflSl. 2*Jtli3Ett<0S' , J**£fl*fll. 
[ ffcfcJJ 5 3 BET ± 6 ItflffiflWlOOn* /g EU: 

[M**6] M«3H1. 2. 3, 4 4fctt5B»W>5' 

0. fro. -t^MlfiME^ 83S (Ti , T 2 : Ti>Tz ) 

t. TitTiw+iBwaurc. ^j§tt/rx»H»+'«!M& 

$c2 a±ff)T/v^/i^i tzii^coyiuyf nffi&frt * 
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CIS^tJS9 ] (ADHRsCR'SHORh SttiR'SiXs 
CfR 1 (i;^f-^SS^ti7x-;ws. R tilftSKi ~4 

7tm) X'$&tlhit&k. fc<fctf(Bl)HK:*R 2 R 3 Si(0R) 
2 it^iiR 2 R 3 SiX 2 (ZZX'W, W<r>r>h'Pt£<ti> 18 
t±4lc£f82 VXk.<r)T)V*iVmttz\it:<F>7)Vitum$kfa 
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It&miO] (A2)H&5WSi(0R)3 *fc«R«SiX 



2) »H2 0 00-77 399 

2 

*ummb. R Mtfa&Rl.M ff)7)^)V&ttz\t7 x 

X liF anoAoyy5E«) t'^^iil.^ 
«!. fcitf^HRsWWSHORh ££tiR 5 R 6 SiX2 U 
ITR5, R6{i>f-;«fc«kt//4^i7x-;PS, R ti 
8&ffl\ ~4 <0T^/US4fctt7x-;l^. X <iF Jil 

10 [ n^JS 1 1 ] ( Al) HRsW 1 Si (OR) 3 a Jt t±R' Si X 
3 (ClCl Til 1 ti*f-;«*7tti7x R MJtSftl 
-4 £0T;^;uS^/sii7x-;u«, x (iF jjw-oja 
ny:oBR> T«S;h.Sfl;£ft. fcilX(A2)-ffi^R 4 Si 
(0R>3 ifclilPSiXs UdTR'ti^St^ &±0>7fl* 

;ug£jtti*?>7/M-nBiiflc. R »iHc£»i ~4 <07 
/Mf/i^£*:<i 7x^/1-2. x fiF WWvwYVTt 

[H*«i 2] irrieaffi^ { -^M(OR) „ ifeiiMx 

20 ■ (CICIT-M t±B, Al, Ge, Ti, Y, Zr, Nb, Ta, Si^^> 

K^OSC. R Wttftgtl ~4 W7/^A«*!tU7x- 
X tiFj^hcOADyyTcS) T'«$ixl)^^5r 
SitJffSM <O^Uit**0.005aJ:0.15OTT'*> 

9, *>oSi^Strs>f-;uSfcitX/^JtJi7x^;ua 

[It** 1 3 ] Huie^ffi?S+0{f K^ftl^^i 1 * 
30 *J5000*llt'*S^t^^Skt5ff*«9. 10, 1 

m*mi 4 ] B*«936^ 1 3 WtfflfrlfcfcE 
a^JS^^^m. 70-CJiLh300 "CJilT^SST"^? 
<^IC350 °CliLb650 , COTOiS)ST'^vS1x^7.#H 
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[00 033 *!*. JKSmmtlX\tTb?7fl'3* 

*(S0G) fttJ:-5T«IRf4*jfeWaifeii , rv^. t*> 
Ui^)J:ofc:L-Cf«Lfc«fl<04H t aB6Ji. sSi-O- 
Si s<o=»:7csHiflBiTSI»*^<*$ : Sr^t>(!Or* 
0, JtfllflBWi4.0 blSfrifz. Jtl#I¥£T»fS:fc#> 
ttmtLX, CVD *t*fcJ:6SiOF<0*Bt. fflltf^ 
ftiR £?L«JB*fc*a^S*vCV>S. SiOFiiF 

T I. ^ 0*. UJStttJ itfSffi k <OWMt*« L^k n 3 

& i fc fc i 0 (SfcSfc L . itmvmiTiTi Z fc **«w 
SftT^***, 2.7 gj£#E&#kW*>*lT^S. -77- 
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[0004] k LT . tftSSOG iisViU 20 

ft« t RIGS**: fc OfclSBtl*. -> U /HHPl**a&*fc 
i-jT^WS*. J-jaOnB^TLSrSSSAtSiktiOJt^ 
t$£2.3 JT"W^WISS8ilTV''l>(N. Aoi. Jp 
n. J. Appl. Phys. 36(1997) 1355). L*»U I©ffiH± ■ 

[0005J «L«»)JMWWkUT. rh5xl>^i/ 

is 'J MmX'tmth Z k lz X 9 ft £>ii 6 . fMftfL^ 
#-feay;HI* t ibl>[Mat. Res. Soc. Symp. Proc. 443,. 
99(1997)). UPL&tft, iO^-feoy/HBi. ftK 
rn*^*«WKrJ:, *7*n-fe*rfc fcBSM^Sa^ 
St'. ^(Of^-f xftggCtelf$tt&k'<a.'5CffiS0 J 
*4fc#i4>a&. i»lfi<O«*1M8ttSi04Egffi*t« 

i/VlVftMZl iXm*.Ztl&1ffi&<?>fc#>£. fl^E 

[0006] «ffi{=Si-H^-&S:*rf S^S-ft^U^ffitS 
=f £hydrogen si lsesquioxane(HSQ)T'&if LT$K L£ 

ttPfflL »58lllJEffl««*A*tiai«*l«« : HWRNo.2 
4P-K-7). L*»L. Si-H«7)iSt»M4(iS)^ 0«< : 5r<. 40 
0 r:*^***)*^**** 0 - 450 XJlSUbTBBffc* 
*** { IKttt&fc. *«OlR«tt0<i<< i 8r*. LSI 7 
D-bXTIi. &Jgffi»<7)7--/l'iSKa { 450 'CtWMl 

z<nm\tru^x^.<r>m^ztmti<hhks 50 
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[iW&JWft-f 4fc*>0D#S] mrie^Hii- ( 1 ) S'O 
* -9-y*tS Mrtf Z&7trfB S«i&*\ Si04 E9ffi#*>£ffi 
K5S<0^ < t fc 1 !LXtS:*«t2T-aBft UfeHBBft * 

f&?HH£eSH*ftfc¥^10™J3lT( ff 4 L-<«5n 
n LTr\ S fefcl±2nm #£lnm JILT) 08W5:£ 

«S*1-4Ck*«ak-r4^y*ifi#7L*H, (2) 
Z^TCfflgffljt+WSifcO Wh^$Sl&j£#*\ B, Al, G 
e. Ti, Y, Zr.Nb, TafrfcSlffUl aSfcUtfSc*? 

hhztzmmk-th ( i ) tmoi/vt&ZTinm. 

( 3 ) Buie*S**^f-^a*JJ:tX/4^(i;7xx;^ 
t*trik ZW&b+h ( l ) ifctt ( 2 ) IBffio^'J 
*»^?L«K. ( 4 ) Z<J:7n^S«jt+^Si to HUM) 

iwasnnflusjaR^si tJtr* tiUbW). 005 lxlo. 15 

(i7 x -/USOt/WttfO. 6 JSLtl. 5 mTC*>S £ k £ 
KWtfc^"* ( 1 ) - ( 2 ) ( 3 ) I2©c7)->'J*^ 

^?LK^, ( 5 ) BET mizxhittmmnw/g &± 

X\ HO, 7}c^gl4ft^90SW±cO ( 1 ) . < 2 > *fc 
\i ( 3 ) x U ^^#TL«K- ( 6 ) 

(1). (2), (3). (4) ttzii ( 5 ) IBS^ 
'JX?^#?LKl£aSI6^^k LT£tf¥#fti£B. 

(7) Sitl4^LTV>i*ttHfe6«2SBWJUiA')» * J 

o. -eo»7)-^as* s 2aa (Ti . t 2 = ti >t 2 > ull* 
0, to. mm^MWsio i x'h^^ , )A^&^. ti 

i k iHtSk -f 4 >- U *^^7L«HO«jt 

( 8 ) sft^if LTSBR^jBa-ts^raafe^naac 

21^Ub (-jRW«±K*R2M2) or;^A«4fcU 
ft&GW&tf* f-^S i ^fi 7 x x/wgffc I) It £# 

at-t* ( 7 ) leigco^u^^fLKi^Mjt^. 

(9) (ADHRsWSKORh ^JttiR'SiXa ( HTHMS 

^f-;«tJt{i7x-;i/S. r lamm -4 or/u^ 

mZtlhit&fa. «k V(BD— JK^R 2 R 3 Si (OR) 2 ttdt 

R2R3Six 2 c;tii ! , &<noh'j?tc<t^imt$<m. 
2 &± (-B.mzi±m$a -12) nr^ivg-t-Mi 

%<r>7)VituWmx\ fWti^f;«^t±7x 
-yl-S, R ~4 cor;l-= J f^a4^(±7x-^ 

x liF ^AD7->7tf) T'SSiUfc'ft:^***" 
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m&wm$fflmWi. (ioi (wj-Rapsuoios 

*Sfc2 ~12) c^7/W^S£*:tS-?-<757/M-DS$!ft« 
R (SStMtl ~4 <om^Sfcli7x-;H. X li 

f mwsayyjtm) axvm 

-^R 6 R 6 Si(OR) 2 ££(SR 5 R 6 SiX 2 (ZZX'P, R 6 (S;>< 
f-;U£fc«J:U r /$^t±7x-;uS. R (i&Sfftl ~4 <o 
Ti\s*)\s%k$.tz\i7 X(SF ^Anyy7C 

T»Jt»iR^*tf x 'J ^^iinm^mm^m. ( 1 

1) (ADHBBWSKMOs 4fcUR>SiXs (iiWttlR 
SJ&2 J3LL (HftWfcU±0i*R2 M2) <r>7fr*JV&* 
fz\t%<nyfi/*nWm. R ttflt*Rl ~4 toTflsW 
«4fc«7x-;l/«. X (4F W^AoyyTtS) T* 
3il*<L£». *3ilX(A2)-^R 4 Si(0R)3 i£(SR 4 Si 
X 3 (>i;T'R 4 {i^^Si^{i;7i-;US- R (S#t#8t 
1 -4 9iTA*V&±tAZ7 x=J&* X (IF WK>A 

a. (12) KriEttffiJS3&*-«3!eH«)R) « *fcunx 

n ddTM (SB, A), Ge. Ti.Y, Zr, Nb, Ta, Si#>£> 

jM(fftl>i fflm±.<r&M7i%. n (S&EM * 5 ?i£t£> 
KiROfL R ttftffftl ~4 <07;^W«4fcll7x- 
A-S. X (SF Wh^\a7->7E*) T'«$ixl«-(t;^ ! ftSr 
£A S Sit-*rt£M O^/ktttfO.005 JjLhO.lSeiTT* 

<0*/PJtfW>.6 Jil±1.5 jaTT'afcifcSrflrfRi:'** 
( 9 ) . (10) (11) E^y'WMM 
iflfflM. ( 1 3 ) UEiWPa+WJSIKoMT 30 
4^fi* ! 5000*iS (#£L< (43000*81. ££>(C(S10 
00*il. 1t(c500 -C**;i:Sr»«ft* 
(9) , (10) , (11) . ±fcli ( 1 2) leao^ 
•J**^fUHWBJfirat«a. (14) ( 9 ) *»M 1 

3 ) « w?*lj&» i mztmommnk. wcvj±m 
m.TT^titfAW®sntpx'mmi. mm vi±<n 

[0009] 

[$pj(T)2lJ£<0$©] -ffi(C->U^^7X(S. SKUOEH 
W4O(0]Mt^Ttfc^t, RJKfcttl/CWOIH 
Eftko£#9Si-0-Si cOxnJf-t>"ftS*^^l>H»: 
7GMS«BiS:*'t*t><0T*& (01) . 

ozajaflawa.* 1 . si04E®fro4ii<7>ii.6w? 

yXX'M. tso, f<o#5*4Hc¥*P&l0nd^T<9$8t 50 
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H^7CfflS«it«S, SiO* 
E3®(*(7)4 HOlMc?) a *>4-=5r< k t> 1 

ft< k i 1 J:tf/ifcli*M***^ W:<» 

O . is tzUSiOi mw#<7) 4 fflOH^-r^T £*5 

^xmwmMtftLxmtmwwt^tf'itzBmwz 

*/LTtJ:i». *#9!fc:J:*3fflHi. 77K fcisltSfotf 

XCO©*^Sil*^DolliiDore & Healj£(DH }£) 

tztrnimmm^m hit y-mmMTx-h & . 
arc**^. *jKB«o#?L«ikoiwfeia2t«r. * 

WM^UVmit. tz k itfH 2 K^-f J o toMlfllft 
<£lzffif$.2tifztt : ?-l'Ol><0±Z SWffiHi* t<0 

tooio] *B9!aj'yj&*#?L*Kfci5»i*2l» 

IS, WOnmWTT'S)!.^, SWteJijlMWfc^TOS 
Bt**10niiaTCA«. fflWljWtJ: ijfcfcfUfflJlS 

HtlttOjzZZlZX*), 5nm . 2nm . lnm fcSV^S 

[ o o 1 1 3 mz. xminzKmcosmmmz-o^ 

Tii^l). SiO* Efflf*cr>4 (1c7)JI^<5D -5 *>^=5r< i: t> 1 

SiOH) ^fllia^WWcfcvU:, Si-OH 

• • • H-0HOJ: 3 toMRtS^t J: •}^*0^^$r?l§^ : 
■frS^y). i^yy-^m^Riz^thbttm^ltm 

mmm< ^7 /-/use ± 6»att*i»o'!:ft 

(c(S, *HS'g-1 ; SSriS*1x(c-ri,;t* { *^t#^'3f!. 
S. #3£ B J3T'JS. xD^y^tf^Si^-gBi^tS^ 

OS6m* { /h$<, 1.5 i l 97C#V^kM34** ^ ffiTt4, 

agBRw^aa^ionm* Mii i» k . mm.**® <%*)im 
mthxnmmzxnh. tztiK, it^mmm 

( C M P ) Z'ifitzt # t=itM36 f *i* l lB* 0 fltf>+fc 

<nmm < tah tzibmm. v&Tt & t \\ o mm*?, 
m&mwnipj'-* < ®mi3itfm two matfe t 

^JLKR*** 4 WX'lSUVffl&fftc < =2: 0 . *^>> 
[ 0 0 1 2 ] #&hj§cd£?L«$0>&J?(SO.1 j,Xh5 
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imMZZZ'W.t&Uz'OLX^tz ( <yU JfUS patents N 
o.5,470,S02, No. 5, 504,042 ) „ *m\l£. Hg.ffii* 

j&KL-o^sicu mm»commmm(r>^< 1 1. 1 m& 

± £ WHS TBi l fc ESffltt t ^ffifc IfiWSl*.* 1 * 
*** £ k i 0 . *-r>sKT &*tfKSffl^tT«r 
< . IISI«iai*tt)*flHIM^.*iiTV»*jftlclsv^ 

aJ»* s *t8^9^t i 5:0 . SiOz i 0 i>Jti8ttJfcM£<$: 
ft. £Ofc*>. «WTCtt. fiawo^TLWJ: 9«v»ffi 

£[*j±£tftixft. 

[0013] ±K<0=<K7clflB»3Ki. Si. 0 wffit. 
B, AI, Ge, Ti. Y, Zr, Nb, TaA^jMlfftS 1 Sgfclt 

■IkA'SfifirT'^ft. B, Al. Ge, Ti, Y, Zr, Nb, Ta*»<a 

fc#> . ffiW-^RE L T ^ ft ffi^JEttO >- 7 / -A- (SiOH) 

T'# ft WT\ itl8«*£W ft ZbtfX'% hb^thfl 
h. SiKft-fftM Wfc/HWiO.005 JJUb0.15fcTPC*ft 
ifcj&fSiUi. £<*>JfaW>.005 JMSufcS'?-'- 
/i^*o$Mto*>hS < . 0. 15 J: ^kttRMW 
itK&ft. 

[0014] Si0 4 HHfl«9gttBflM>4«8r< fc t> liTOl 

lit mizimx'h h. s\b * waasti . lsi 

yust 7 x k**> £> i>650 °C£ TWijS&tttffc 
0. #«*l>>hSwt*>» Sifc*g£*ft*fBSkLTH' 

are**. 

[0015] *»^fc «fc ftv-'J *S^?L«Wi. Kr#* 

^fflv^TBET arcML^Jtwnwioo^/g i-xt. $ 

£>K(i200i» 2 /g m±f*4£t36«fl*L^. BET j£ti 

imjzx'itmmtfAZtirtztw&^tf. zii'gmm 

T^Lfc^fflflb&nowVg *ifi<0*&. &&&&& 

mtmnmomiiLtx'h izb #a* u>. %&m 
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[ 0 0 1 6 3 $ fcic, *WH?>^ 'J #iB£TLWRtf>£?L 

ffli®*5<tw f ^6i^®«(±ii< ) s bet t. y-mgmcom 

fcOftfcifflSS le , k?)Jt. -t^fc*>S BET /S„eo (=r) 

*«80£fi;lS.rfc£Si***. *^T1i£« bet 

/s*eo moo js±, ct vmKuno jsLt. stcii 

150 JiL±ft£175 JS±T*S#. S»WW±20O -300 
(ct6£kt>i»rifiT*6. ™aKfcLT(±Si-7 
z^N£ffl^ft£k#jBHlT*ft. 

io [ o o 1 7 ] <yis» &ftw&^m;i?mihm&x'<o 

z b #-e# & . xftfftoi'O i]%^im<r>m»b i 

$twi2o% ULh. Wftasuajtc**. mT^**M^$ 
^bmtmmti&TZithyfik&mm^. %^m> 
tmmizmmtvf. mat vmx-m'miRX'Z 
h it. Hmiz\mm±tim$ i^b^thtii- 
*mxn5o% &ffiX't>+Mz&^immmmt> 

20 [ o 0 1 8 ] LSI Xfrbli&mfBStt:. *^ B ^® 

LT^fe*lM6^R»)IWcJ:^T»jSt*£ 

4. -t^*>, AR»(cR(c««abicttO«{SX (fct 

TR pyr tie©) *«SlK»^LTV^*^. *"f, £ft- 

30 fc. liHi!SSi^Ktt<OWSS k . %n<mffi8J£<D& 
^*MHB pyr Oifea-^gSSr-e-ft.-fMK T 2 ( r$r*> 
t>Ti>T 2 ) k-fSk. Ti kTj^H^iaKTI^MS^fi 1 
0. ZCD&MmiZX*). Rp,r IJJWtajTV^iW. 
ftft^B^lSIKk LTS* . ZO i 3 C LTffliSrJB^ 
■f ft k . ^#»ga=5r b'nmmBktit^+ftffifflZW 

^?L«)ik^ft. ttz. 8fe»JBtgftfR(ca->Tv^ft 

flaWfflf»**ift. £iOk#R pyt^-f LtlOOZ^SPf 

40 ft^utw mwzmim mm., r P y r 

IrVCtJU. R pyr LX \,*hgff*> 0 

H»**iar>Tfc X^C. Rpyr )WMJW6£kfcJ:i3Si 

kwe^DWifcfflinc, r pyr tJt'-yiifa^'hs^ 

fc*SIK*8W-ft <t ^ ^^mBEiW- k <7)|£^'-C'# T ti i 
-CH 3 fe^ft h \> MiSi-H^^r k'co i o LXii 

iC\ 4fc. Si-Rpyr m-SlZH^X. R pyr 

fOSi^SfctfrLTffllflSi k*g£U Si-0-Si 
50 4*UTfcJ:V\ 



9 

[0019] mmvmmmn. -mz7x-*m 
>**h)vm>mm &±<r>7)v*)vmti:<nx\ m<r> 
mmztii^mm „ t .2, stum ai^T)^^ 

r*&.rka < s4U*. ^r'j^aT'^ffiL 

*r?Lk •th&U'Ri' 'J tffr^fBR^MlfcSiVO** 
(US Patents No. 5,321, 102) . Z<Dlj&X'fet>tL&21l 
fli&fflttkLTfcoiOT' 

* £ 88l«.c#Jff fcft . ftRWfcf* fcft 4 ^?L® 

it, (SRMMtC « * k v * i j&WHr -> T v * . 
[0 0 2 0] Xf-)V~/)V*.X*<**y->t¥1iZl&ft 

^Tj£* s iglSSfLTV^S(Julius F. Remenar, et. al., M 
RS 1998 Spring Meeting, Abstract p97, E2.4, US Pat 
ents No. 5, 700, 844). ZCO^&X'&htlh^yXZ Si2 
i/a*yytfy?-t Jft*HBtt<0* MM? 'J v-crjffi ftjSg 

* * 7 U l— r- S?n y^-^'-OFLK'Sr 0 . *f 
Ofirnyfh y <&ter\0n»X'$> S . *?6WT{i - f 

eoSfeH-W 6 flffl t 4 fc* . £ ii £ fc Jt*T SBMtfL £ * 
i 4*?L**fHR-r t £ k S . 
[002 1 ] *»HJfcJ: liy'J #3^?l»ffit£^)&-f 6 
fc*<^ffi&fcOV>TaKS. xo^-r>^?r^trZ 
iJCTcffllflBi**. SiCkHHft^^g^<^&< k 1 1 

ffift & -fr trtlfiTJIHtrlURB * iifc¥ WOnnfcTF*) 
Wtft-S»«r*tftfcAfctt, *<0SH&»8i. (A) Hft 
5fl? ' Si (0R) 3 £fc.2R ' SiXs (R ' te^rfig*. R 
S&l ~4 <07^;u«4fcti7x^;i4S. x (±F m 
co^ayyym) T*Sii*fl:tMtL fc2tf(B) 
R "R Si <0R) 2 i/ctiR "R "' SiXz (R " , R 
U#Mlk R.i#*ftl -4 07/MrA-«£fci27 

x^;ws. x uf Wfto/Noy'yjc*) r*3it4fl:£ 
tt«in*#JBtfcitf> o *> . 9% < k h k**> 

[00 22] (A) BfcJW&ft-&ft,4. SifcHTtHStfl 
fflO^&1=r LTV •> 47/1/3* xFT\ (B) SftJR-f S-fb 
£«2Si Ct«l*>'2 <0$& Lfc 7^3 * x FT* & . 
(A) *5<t y (B) flWtfteflKOS i 7^3 * y H h 

«ism2 wmzttWiixh. ion mzmz®e>ti 



(6) «BB20.00-77 399 

1 0 

(b) «7)#si 7/1-3 * x k tcis^r ««x k t r . i o 

2 aWO*«S$r k 7 #K-tS*> k O o Z k *\ M?B?S 
co-Mfl. fiftW X h k ftS . 
[0023] 1*^-3074*4. x 'J 
?iijSktT. Q'4-. Si(OQ). (ZZX\ Q't4^*SJl~ 
3^7;^;^J^Ii7x^;uS, Q{dJ8S»i ~3^ 
10 7/Mr7l-2. n (i2~40^) t'»?ill> 7/1^3* x 
5>fli^l*^S(fni)^< k 4,2 ffl^*«?^J«f 

=(#^¥3-20377 m± . 1 - 4 <nm.T IV&*. 

KIT U -7l«*«Si tfe^ LJt2 tltHttS J: V 3 fl&tt 
<0Si7^3 d r^HfcJ:ys ^V— VWm&\Jz&®&. 

h. &ti, 1*W s F6-346025^tfcV^{i. 2 

yi tMC«L-C3 Wi&ti^^ySrl ~2 0^;l^-*-t 

20 tLTfcO, Clit^c7)2fe < J;y3l , tgtt^7y^-g-ri» 
Ju*^M»ttT*V^lkLT. **, 7;Mr^i«. 7U- 

T^*. Lift. »&¥8-3074f\ ^^3-20377 
J:^M ;£ F6-346025-t(i, ^•fixi>?yv7*?V>*- 

)w%^m®B&zmitLt:i><7)X'h&. z<n 
xoKmmmmz&^xte. **wi#*>-8<^*aMr 
s -a-* k v ^ w^ti^ < . mm%fflfflfSLZ 

30 -C#*Jt«)K. teiW<r«S0G &k*0)i'yj*3M&JST1i 

->Jt. #»Eti£0>jftfci»Vvt. #^8-3074-^-. #13 
^F3-20377 ^■feJ:imB! s F6-346025^k*S<W5:r)T 
V^S. *3ft"flfcJ:<Uf. Sm4"C0ifcI«*ktT. 2.5 
OT. §4.tCi42.4 OT. 2.3 JJIT, 2.2 jaTfcHTffi? 

[0 0 24] *-f, f«**9 tOV^TSiBBTS. (Al)— 
^R'Si(0R) 3 tfvlOTSiXs (iCCBM±>f-;US4fc 
R (i^SSISi -4 <07/i"Sf;i'S*fcli7 
40 i-!V&. X iiF UW-W>n^>7C«) (2(A) fficEt 

»<0*aa«r»A"*-ikHi*fe:. ->ndflr>"ttS$r^fig 

v^y^k'^W^rtS. (Bl)-^5tR 2 R 3 si(0R) 2 ifc 
l4R2R3SiX 2 (ZZXW, R 3 Od*>^<kt lSJi^fS 
SSj2 W±^7;^yi«i3t(2iE-^7;^Da^T-. -e 
' iTJ^M2^f-;l^*^.27x.-^a, R.±D8eSkl.-4 
ffiTl^iVrnttAty X {4F WhWNnyy 
50 txM) 12(B) »JcE-f6ft^HiT*>6.-(Bl)(Ofl:^Hj " 



(7) 1fS2000-77 399 

11 12 

htz*b<r>wmx-hh. (mcoit^t ix . jh*wk [ o o 2 6 3 ftcw^isiico^Tira-f (ad t (a 

(i. n-^?^fi'/Mf^ylh^/i'7>, n^7f 2) \t*i\?timm toWlOOWfXritZbX'iiKtz 

iMfi^Xh^fyi/^y. 'fV/fyMf^y^DD jiOt'fti. (Al). . (P2)Ztl?tlfrt>l ffl&&±<7)ik& 

•>yy. x>< r-*yv<f-A-3,3,3- MJ7A-:*n7Pt' ®l£mA,XtffiWH,Z®frL. M&tR?&ZbliZ& 0 

f;l/y;poy7y> t-7f;l'7x^y7DDy7y (Al), (A2L (0 comz. ffi*JS9 , 10<9fftBfr9fcC:5 

&fc'*W<c>*ll>. (Al). (mttLftlfrbl Wm±. X'ZixZtimWLtzm) . may^^aX^/ttzM 

<n\i^$:mA.x'^w:m\izmfri. isMtfmthz.il 10 zcom*ttmm$:SA,x'i>^\ ttz. msm omw 

izk^isVijikZ^mBfcmmmtfnhtih* c\cr> x^Ktzio mtitftozsLx^xw to mt-smz 

X/CfeiH. S*«iI12tEttLfcJ:at, (0 - Ait#0.005 J^0.1^TT**£i:#a4U>. 0.00 

JK5$M(0R) „ tfzlWn {ZZXVUZ, B. Al. Ge. Ti. 5 J S^y-A-SC^aft&SMS < . 0.15 

Y. Zr, Nb, Ta. Sij&»£«tffl41 «RJaJt*)A«7C J: O^V^JtBSWiWKW. SHcttt^-f-Ag 

orA^a^^(i7 i-;n. x t±F imw^yy xh&z\ttmt u\ 0.6 x n^^tis.Bmtax 

7C*> T'aSft6ft#fe££A/Ci>J:^. (0 T'SSfi 20 imMfc^SSSa^hS <1.5 i 9*&v^fiJ3££#«t£T 

4-(fc£tlj£*trtte. M j&fciOfcStt. J»K££o8!i t4. 

^* 5 abD. M **B, Al, Ge. Ti. Y, Zr, Nb. TaA^jMff [0 028] n^BlCfc^T , W$>Wti*<r>M1t<?>mM. 

7y-Aa?:(£s-ri.s»m^jbs. iooo*gf, ^tsoo *8}r*>i.c:t* 5 si4 a*^ 

[00 2 5] #£IB^10(CO(,vtS^t4. (A2)HR m s ?Eiif$%mzltir)l'8&7a-?h7y7 < (GPC) 

iCR^Si (0R)s 4JtteR 4 SiX 3 (,I.r-CR*WJS9£2 JjLhO T-ai^Lfe^^U^WO^M^^^^ftSClfc^ 
7iV*!Vmttz\,t1:<r>?JV*nWm. R U&XKl - ^O^fi*^$^, t&;b*>s fi^Ktffiv* 

4 oTA ;S fASi^(i7x-/ua. x {iF jjyi^Any {S}S<»^»i&*offi^*gaR »» t aym&Uz 

yuM) (i(A) »(uR'ts-ft;-&«rc&4. (Aixoft-&ft swr^a^^v^nyyitm^m^Mmtp^-iz 
mm-fhzt^zi.^x?mmm-h^mm 30 mh/jww^. m-iz#&ixu& 

£&£lt&'o\ mt^A,rzy"o^y^m : Bm- t. *ffm^tzx^xmz&t&mttm-iztiWL 

htzfoCOWMX'hh, ^ffcWWis •^y7'f-/Ub l JXh U -?-^#$(ilOnm. 5nm 3 £ fc(i2nai , lnm OT<?) 

.Jfyy7V,t-7f;^ l j;oPy7y, (3.3.3-HJ ffiftT/h$V^U^/K0t)<Dt*r6. ftl^^JI 

7iV*ura\ZM hV* Y^yisv >\ ( h 'Jr#7 5000iiLh^Mffi?SSrf£KLT^!iaUc^li:, flO* 

Atfo-1.1,2,2- fh7tHQ3f?f/H h'jxh^fx ^$*510nmSrS^-fV^«>ll4 L<&V>. S^Jgtfffi 

iy^y^t'^W^fil). (B2) -&5tR 6 R 6 Si(0R)2 4 vvttf), £ (^BiKOffiJgJit Vms&zmfLtc^-* 

£teR 6 R 6 SiX2 (ddT'R 5 , R 6 ti.*^Ag4*:U:7x^A -h^tt^t. ^m.\tmm^?<rM%. -ftcfrWm 

£. R tt£$ftl ~4 nr^lVrnttzMV x-)V^ %Wimzl~>X%bh-hK -3-OmPa- s T'J> 

X {±F WhcOMn^-'yTE^) \±. (B) PtiS-r-S-ft;^ S. 

f* 9 . y- 'J *K+tai-9T«lttfctttl8**fclM) 40 [0029] ^^<D^WiVt<^m',Z7)Vzi^i/ 

^mmxthtmrnz. -sa*-f k*jbv>***. r^n^^^-^Sr/g- y>hy, 

Jg^TiPj-g.. ftPtttylh i fyy^f/l'y7>'. y /3- 7-bxXf;K T)Vij/—)VT S TlV^JVTlb 

^hJfy^f^y?^. 7i-;Wf;^F^fyy ^/-/l-rSy. *«H»S-C«ftLfc7/U3*s'K»W 

7/, > ; '7x^> J ^aDx7>''Sri:>W4.ix4. *ttefflT&*. **WK*itt&ftl*4M!rC'ti. 

(A2), (B2) fix-fixA^l «8Ua±Oft^«S:»C , C 3=*-x*fc#LT2 t;H»*TO**8SfiDLTtlll*^» 

fL«RJB«ffll«6«[*«ft4)*i*. iO«{±(A2). (B2)„ mt LtfiEfflLTi, J:v\ 4fc. TA^ 'J TSSOpH 

(C) Offitc. it*JS9 OKWf3*^t(Bl)Wft^ft*J«k 5rP8L. JlUjc^MBRJC^WWLTtiv^. flSteti* 

JS9 <0lK H Jt'^Jt(C) (TMb^Sr-lf^'iiK (0 50 Oh^*2:ffiffltSt. Bic^cfflv^Mffi^*^ 



1 3 

too 3 0) McftlHztt^Tli. 7/u^r;i-3^x 
v 5 > 4 t'OS i m®& X V±W>7iV a * is F 

7/U3-vk 7-feFX, Wl-xy. df i^y3rt£>l>. 

itLxiiX^. mm^commt. xru-a-hm. f 

[003 1 ] JW5JHB1.70 -300 XlXt -f$Bi$-£. ft 
*<OgM00 ~650rT^vgtt*'^#H 

fLSigSjig^'lOOpprntlT. i0if^L<{i50ppiD fei 
T. $<oWi20ppm BlTCtSufc^Ui. MS 

650 'C£jg;iSi:, "t^T 

scot-. l<*<* 9. mcwmiziix 
mmmtfi-tfixito. 
[0032] *%mzi z>mm\i> lsi m^mm®. 
m& t tmwgim^&mm^msuzmmtz, z t a*? 
ztz. mmmtLxhmmmx'hi. 

[0033] 

(MSWIl ) V* h*y* ^3,3.3- MJ7;WnTD 

f- /l^t RJC^-tr fcvvitf ;u h^? yKr F 5xf-/i/ 
fc, yf-/l^yxh*i^7y£^kltT12:l:24 fc& 

+■9 vWlt F y^Mztt LT70t/^O*Tlra*#ji? 

£ s 3-yo-^cOHHKJUgMOrpm A^lOOrpm^^H 
T'1.95mPa • s T'&-»jfc. ^^«?R5rTh7h 
Fo7 5>-fcjgj5?LTGPC T'Xf-Uy&gtfWHPl:*:* 
UViR«*>4,£fc4H 5 «^«:H3t*^. 2O£0 
±#&t"-?te#?M120 ttifitf)fc£<E>fcflq£U x* 

xF(;i*-fl>t<0T-*)-3it 0 ^fj$+Ojfg. 

msfefimfrxi&^zttfbfrh. zcoxoizm&iti 
a*. mmsmmiznT&mt ixam^tz 

Si^XAjiC. FT-IR ail^ffl^JiSi^XAiC -eix-f 



(8) 11^2000-77399 

1 4 

tlZVya-?X'j8im. 70'C. 150 "C. 200 *Cc7)#ig 

t<e»s*fc. act. mm^ici otfsRusww. 2o# 

19450 U«HLt. 

[0034] FT-IR. X^y F;H *) . 450 twi^gftr 
fctt. SiOz mz* t -CH 2 CH 2 CF 3 tfX^tzW&Zti: 

%kizm$:?h ztzbt t'-chz CH2CF3 #mm l . y 

b. 450 'C^ii^lBgW^xyN^MM^^^fi-KL 

mmnM.izmnLxttmwmtf26w/ii xhotz. m 

bet /Sgto til75 X'gyitz. Z<r>m&®mtl.2 Xh^ 
tz. gfg+380 rT^iaSWISI^ff^abCHjCFs * 5 » 

m&&^tfr^Mz%iimmm xh-> 
fc. 450 Tcjesr#<9iifc«a*. 

20 ^S^^cioT^t^ra^^^^/cl.O 
f*Sitt*LT^S. »Lfi^(i77K Cfc»t6N2 
^Of»«»«J: l )DHffiT«fe3t. WLSJ±5nm OT 
OflWt^Ls t-y{±2run ftjfiCfritUfc. ^Jt. 
WSfilOiM<^W«rfHHU, TEM T400 ^fgO^t-ffi 
^L^* 1 , ?UUl4)*l**»->fc. 5nm SSO?LiiTEM T 

s^t'# i. i t frh . *i«Bfc i hWtemtwxm 

Wmh<F>t%tt>tlh. H2rti;*<LT 29 Siti3C ONM 
R mfeiltzfe^ -CH2CH 2 CF3t-S-i^S3 S^WC 
jlf*$itl.t:-^(i450 TW^gT-rftfcU -CHscoc 
30 O^S-jT^SCii:^*^/;. Si^to^T«450 °C 

<msm&. £x<ns\w*+)vmm m^tzvtAy 

[0035] ffiRLfcl!ltf)W*ttttS0Ona I» 
®m ji^ry^-^*T*liiSsSf42:»SL. it 
aim <0Ai»K«:±»mst LToft. ^yf-/yx 

0tt*6»4> Jti»**S:*a} Lfct ^ * . ±%*X<r)im 
W32.3 . KS4>T'^ibl^«${±2.2 Tftofc. A^ 

«$ilT^6ClkS-*l*-f-4. y 'J 

4 WTt'S) Scotch Au7)g%%mi2VCT8DX'fo&<7) 

x\ $±<omx-f>ixi>. ®nmi,ztt±$ <mwl, 
mzxmnMnmi, az-znumt. ixmmiz^ 

SV\ Ztiit. m*lzXJ-;imtfWL t )iLttiX^htz 

fltP* •) . frtcVWvHmztciX ^&Z t SrHBLt. 
50 [0 03 6] (Wtffl|2)T-feFBBfXf-;i/tftfe*»tr 



1 5 

t/HtTl : 1 : 5 t * & J: 3 Id ? 7 -/WfflB+T 
fi^-Lfc. ^hf^v&Th^xfvUcttl 
T10*/NSO*T. MB«BnPrjD*4HffLfe. ■£?><£ 

S&OO^fcSi^x^ifc. FT-IRSJ^lWiSi ^xy\ 
±fc. Ztifixz vya-?-Cf$mk, 70°C. 150 *C, 

dim*, 304HBM50 xrcSSMfflLfc. 
[00 37] FT-IR h/l-i 0 . 450 V<7)fmMm 

cii, Si0 2 Jlj|t><f-/«t-f y7'-f;p** $ Aofc«j6t: 

1 0 0 3 8 ] fm Itll&nmMtmOtoa X'hitz. » 
glum c9Aim®£±3S«ffii LT"?(t. y t-yyx 

co^^immmmmuztz^, ±mx-coim 

1^(42.45. M^XcOimVmii2.3 X'M . fi3HC 
[00 39] (JtfiW i?XY*i' t J*+W9yt* 
/-/M>1:1:2 Til£U ^T^n^SKttLT . * 
[01] 



0 l 




• Si 
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1 6 

*A«<o*Tjn*4MBLfc. mwtmizm ■ m 

tt. 400 X;T30^MW«KCJ)MraUfc. FT-IR X^?h 
/J' J: 0 - f±S*fMfc (5a'PI*0^^«*^+tAo 
Tn*£ 4: BET ££J:l>Jt*®«OiffJ££ 

*&»& N mwtcmztox^&zttfhfritz. 
[0040] immmi. ±%*x*3.o . xs+t-2.8 

StfcTtf* £ btfX'£%fr-o1z. 
10 [ 0 0 4 1 ] 

&&. 

[01 ] -mteisvttiyzcommmmjiimzm 
itzm. ( 0t± 2 L£ t <ot** & . nno 3 

20 &^T'(4Si<DiE{if«44 T**. ) 

[02] xmmzumiziux. *>v*tf?xeM 

IS<03iJC7cT{4Si<OEffi»li4 ) 

[03 ] *»0jconifeW3iD(ti»Gpc agfe**>4>*«) 

WTO. ««4x^y$3§^*M £log 



[02] 

02 




2nra 



(10) 
[03] 
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